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TITLE OF THE INVENTION 
SCANNING EXPOSURE APPARATUS AND METHOD 

FIELD OF THE INVENTION 
5 The present invention relates to a technique for 

exposing a substrate to a pattern. 

BACKGROUND OF THE INVENTION 

A conventional scanning exposure apparatus forms 

10 and projects the Image of a pattern of an original 

(reticle or photomask) onto a substrate (wafer) through 
a projection optical system, and scans (moves) the 
original and substrate simultaneously with respect to 
the projection optical system. 

15 Fig. 3 is a perspective view showing the 

schematic arrangement of the conventional scanning 
exposure apparatus. Fig. 4 is a front view showing the 
schematic arrangement of the conventional scanning 
exposure apparatus . 

20 An original 1 (reticle) is held by an original 

stage 2 which is driven in a Y direction in Fig. 3 by a 
laser interferometer 3 and a drive control means (not 
shown ) . 

In the vicinity of the original 1, reference 
25 originals 4a and 4b are fixed within a predetermined 

range of the original stage 2. The reflection surfaces 
of the reference originals 4a and 4b are almost flush 
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With the reflection surface of the original 1. A 
plurality of original reference marks made of a metal 
such as Cr or Al are formed on the reflection surfaces 
of the reference originals 4a and 4b serving as 
5 reference portions . 

The original stage 2 is driven while its position 
in a Z direction in Fig. 3 is held constant with 
respect to a projection optical system 5. A moving 
mirror 6 which reflects a beam emitted from the laser 

10 Interferometer 3 is fixed to the original stage 2. The 
laser interferometer 3 measures the position and moving 
£unount of the original stage 2 successively. 

A predetermined pattern formed on the original 1 
is illuminated by exposure light emitted from an 

15 illumination optical system 7, and is projected through 
the projection optical system 5 to form an image on a 
substrate 8 (wafer) held by a substrate stage 9. 

In the vicinity of the substrate 8, a reference 
substrate 10 is fixed within a predetermined range of 

20 the substrate stage 9. The reflection surface of the 
reference substrate 10 is almost flush with the upper 
surface of the substrate 8. A plurality of substrate 
reference marks made of a metal such as Cr or Al are 
formed on the reflection surface of the reference 

25 substrate 10. 

The substrate stage 9 has a drive control means 
(not shown) for rotatably driving the substrate 8 or 
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reference substrate 10 during vertical driving, image 
surface blur correction driving, alignment and yawing 
control of the substrate 8 or reference substrate 10, 
so that the substrate 8 coincides with the image 
surface of the projection optical system. Furthermore, 
a moving mirror 12 which reflects a beam from a laser 
interferometer 11 is fixed to the substrate stage 9. 
The laser interferometer 11 measures the position and 
moving amount of the substrate stage 9 successively. 

With the above arrangement, the substrate stage 9 
can move in the direction of the optical axis (Z 
direction) of the projection optical system 5 and 
within a plane (X-Y plane) perpendicular to the 
direction of the optical axis, and can be rotated {0 
direction) about the optical axis. 

The original 1 and substrate 8 are placed at 
optically conjugate positions through the projection 
optical system 5 by a plurality of position detection 
means. The illumination optical system 7 forms a 
slit -like exposure region or arcuate exposure region 
elongated in the X direction on the original 1. The 
exposure region on the original 1 forms a slit -like 
exposure region, having a size substantially 
proportional to the projection magnification of the 
projection optical system 5, on the substrate 8. 

In the above scanning exposure apparatus , both 
the original stage 2 and substrate stage 9 are driven 
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with respect to the optical path of the exposure light 
at a speed ratio corresponding to the optical 
magnification of the projection optical system 5, to 
scan the exposure region on the original 1 and that on 
5 the substrate 8 , thus performing scanning exposure . 
An oblique incident scheme first position 
detection means 13 is provided as a focal plane 
position detection means. The first position detection 
means 13 irradiates the surface of the substrate 8 (or 

10 the surface of the reference substrate 10), where the 
pattern of the original 1 is to be transferred by the 
projection optical system 5, in an oblique direction 
with non-exposure light, and detects light reflected 
obliquely by the surface of the substrate 8 (or the 

15 surface of the reference substrate 10). 

A plurality of position detection light -receiving 
elements corresponding to the respective reflected 
beams are provided to the first position detection 
means 13, and are arranged such that the 

20 light -receiving surfaces of the respective position 

detection light -receiving elements and the reflection 
points of the respective beams on the substrate 8 are 
substantially conjugate. Therefore, a positional error 
of the substrate 8 (or reference substrate 10) 

25 depending on the direction of the optical axis of the 

projection optical system 5 is measured as a positional 
error of the corresponding position detection 
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light -receiving element in a detection unit. 

When, however, the projection optical system 5 
absorbs exposure heat or the ambient atmosphere 
changes, the focal position of the projection optical 
5 system 5 changes , and an error occurs in the 

measurement origin and focal plane of the oblique 
incident scheme first position detection means 13. A 
second position detection means 14 is loaded to 
calibrate this error. 

10 As shown in Fig. 3, the second position detection 

means 14 has a first position detection system 14a and 
second position detection system 14b as two position 
detection systems. The two position detection systems 
14a and 14b extract from the illumination optical 

15 system 7 light components having substantially the same 
wavelength as that of the exposure light, and guide 
them through fibers or lens optical systems. The 
guided light illuminates an in- focus mark on the 
reference original 4a or 4b (note that "a reference 

20 original 4" includes "the reference original 4a or 4b" 
unless otherwise specified) . 

At least one optical system in the second 
position detection means 14 is driven in the direction 
of the detection optical axis, and the detection focal 

25 plane of the second position detection means 14 is 
aligned with the in -focus mark on the reference 
original 4. Subsequently, the substrate stage 9 is 
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vertically driven in the direction of the optical eixis 
(Z direction) in the vicinity of the zero point which 
is preset by the oblique incident scheme first position 
detection means 13 in advance. 
5 During driving, the reference substrate 10 is 

located substantially immediately under the projection 
optical system 5. Light transmitted through the 
in-focus mark of the reference original 4 is 
transmitted through the projection optical system 5 to 

10 irradiate the reference substrate 10. Light reflected 
by the reference substrate 10 is transmitted through 
the projection optical system 5 again to become 
incident on the light -receiving portion of the second 
position detection means 14 through the reference 

15 original 4, 

The second position detection means 14 has 
detection ranges for the two position detection systems 
14a and 14b on the X-axis including the optical path of 
the exposure light, as shown in Fig. 3, so that the 

20 means 14 estimates the actual exposure image surface 

from the two, left and right measurement points on the 
X-cucis. The detection ranges of the first and second 
position detection systems 14a and 14b are eirranged 
substantially symmetrically with respect to the optical 

25 path of the exposure light. The first and second 

position detection systems 14a and 14b are retracted so 
they do not shield the exposure light during exposure. 
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and wait at retracted positions away from the exposure 
region . 

The second position detection means 14 also 
serves as a position detection means which detects the 
5 positions of the reference original 4 and reference 
substrate 10 relative to each other. The detection 
results serve as elements for calculating the baselines 
of off -axis microscopes 15 and 16. A baseline is the 
distance between the center of a shot when aligning the 

10 substrate 8 and the center of a shot (optical axis of 
the projection optical system) for exposure. The 
off-cucis microscope 15 is a non-TTL (Through The Lens) 
microscope which uses non-exposure light, and the 
off -axis microscope 16 is a TTL microscope which uses 

15 non- exposure light. 

The off -axis microscopes 15 and 16 detect the 
position of an alignment mark on the substrate 8. 

The detection scheme includes a scheme of 
illuminating the alignment mark with a laser beam or 

20 light emitted from a halogen lamp as a light source and 
having a wide wavelength band, and image -processing the 
image data of the sensed alignment mark, thus measuring 
the alignment mark, an interfering alignment scheme of 
irradiating a diffraction-grating-like alignment mark 

25 on the substrate with laser beams having the same 

frequency or slightly different frequencies in one or 
two directions, causing interference between the two 
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diffracted light components, and measuring the position 
of the alignment mark from the phases of the two 
diffracted light components, and the like. 

The outline of baseline measurement with the 
5 off-axis microscopes 15 and 16 in the conventional 
scanning exposure apparatus will be described. 

According to baseline measurement of the 
conventional scanning exposure apparatus, the original 
stage 2 and substrate stage 9 are driven to 
10 predeteimined positions, and the positions of the 
reference original 4 and reference substrate 10 
relative to each other are detected by the second 
position detection means 14 (first step). 

The reference substrate 10 is moved to the 
15 detection range of the off -axis microscope 15 or 16 by 
driving the substrate stage 9, and the position of the 
reference mark formed in the off -axis microscope 15 or 
16 and the position of the reference mark on the 
reference substrate 10, which positions are relative to 
20 each other, are detected (second step). 

The baseline of the off -axis microscope 15 or 16 
is calculated from the detection results of the first 
and second steps, and the baseline of the off -axis 
microscope 15 or 16 is corrected with the calculation 
25 result (for example, see Japanese Patent Laid-Open 
Nos. 9-298147 and 10-79340). 

Recently, the patterns of semiconductor 
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Integrated circuits are becoming largely integrated and 
shrinking in size more and more. To further improve 
the alignment accuracy and throughput of the entire 
apparatus, an Increase in detection processing speed of 
5 various types of detection devices is required, 

According to the prior art as described above, 
the two position detection systems 14a and 14b are 
mounted on the second position detection means 14 to 
perform measurement. This technique advances the limit 

10 for the recent technique of a larger integration degree 
and a smaller feature size. 

During detection of the focal plane position 
using the second position detection means 14, as the 
actual exposure image surface is estimated from the 

15 two, left and right measurement values, the detection 
ranges of the two position detection systems 14a and 
14b are formed coaxially on the right and left sides, 
as described above. Accordingly, with the conventional 
scanning exposure apparatus, baseline measurement and 

20 the like cannot be performed on the optical path of the 
exposure light, and may be adversely affected by 
distortion or the like caused by the aberration of the 
projection optical system. 

In detection of the focal plane position, 

25 measurement must be performed as close as possible to 
the optical path of the exposure light. Hence, during 
exposure, the position detection system must be driven 
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to retract from the exposure range. The detection time 
and detection accuracy may accordingly be adversely 
affected by driving. 

With the conventional scanning exposure 
5 apparatus, since the two position detection systems 14a 
and 14b have the detection positions within the 
exposure silt, baseline measurement cannot be performed 
during exposure or at an exposure end position. 
Furthermore, in baseline measurement, the original 
10 stage 2 and substrate stage 9 must also be driven to 
predetermined baseline measurement positions. This 
poses an issue in the throughput of the entire 
apparatus . 

As the patterns of the semiconductor Integrated 
15 circuits or the like become largely Integrated and 

shrink in size more and more, the NA of the projection 
optical system increases, and the outer shape of the 
projection optical system tends to become large. 
Accordingly, the non-TTL off -axis microscope provided 
20 in the vicinity of the projection optical system must 
be separated from the optical path of the exposure 
light. When the baseline becomes long in this manner, 
the baseline measurement accuracy decreases, and the 
alignment accuracy decreases. 
25 As the wavelength of the exposure light becomes 

short, the transmlttance of the exposure light with 
respect to an optical member decreases. Also, the 
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exposure light quantity increases to improve the 
throughput of the entire apparatus . Therefore , the 
exposure light absorbed by the original increases, 
causing thermal deformation of the original. The 
5 conventional scanning exposure apparatus, however, does 
not have any position detection system that can detect 
the thermal deformation of the original during 
exposure . 

10 SUMMARY OF THE INVENTION 

In view of the above problems, it is an object of 
the present invention to realize at least one of high 
alignment or overlay accuracy and high throughput. 
In order to solve the above problems and to 

15 achieve the above object, according to the present 

invention, a scanning exposure apparatus for exposing a 
substrate to a pattern of an original through a 
projection optical system, while scanning the original 
and the substrate, comprises a first detection system 

20 which detects a first substrate reference mark 

corresponding to the substrate through the projection 
optical system from at least one of an on-axis position 
on an optical aixis of the projection optical and an 
off-axis position apart from the optical axis in a 

25 scanning direction and an alignment system which aligns 
the original and the substrate based on a detection 
result of the first detection system. 
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As described above, according to the present 
Invention, at least one of high alignment or high 
overlay accuracy and high throughput can be realized. 

Other objects and advantages besides those 
5 discussed above shall be apparent to those skilled in 
the art from the description of a preferred embodiment 
of the invention which follows. In the description, 
reference is made to accompanying drawings, which form 
a part thereof, and which illustrate an example of the 
10 invention. Such example, however, is not exhaustive of 
the various embodiments of the invention, and therefore 
reference is made to the claims which follow the 
description for determining the scope of the invention. 

15 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view of a scanning 
exposure apparatus according to an embodiment of the 
present invention; 

Fig. 2 is a schematic view showing the exposure 
20 region, and the detection region of the second position 
detection means, of the scanning exposure apparatus 
according to the embodiment of the present invention; 

Fig. 3 is a perspective view of a conventional 
scanning exposure apparatus; 
25 Fig. 4 is a front view of the conventional 

scanning exposure apparatus; 

Fig. 5 is a layout view of the upper surface of 
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the original stage of the scanning exposure apparatus 
according to the embodiment of the present Invention; 

Fig. 6 Is a layout view of the reference 
substrate marks of the scanning exposure apparatus 
5 according to the embodiment of the present Invention; 
Figs . 7A and 7B are views for explaining a 
measurement method In the scanning exposure apparatus 
according to the embodiment of the present Invention, 
In which Fig. 7A Is a layout view of the upper surface 
10 of the original stage, and Fig. 7B is a front view of 
the scanning exposure apparatus ; 

Figs. 8A and 8B are views for explaining a 
measurement method in the scanning exposure apparatus 
according to the embodiment of the present Invention, 
15 in which Fig. 8A is a layout view of the upper surface 
of the original stage, and Fig. SB is a front view of 
the scanning exposure apparatus; 

Figs. 9A and 9B are views for explaining a 
measurement method in the scanning exposure apparatus 
20 according to the embodiment of the present invention, 
in which Fig. 9A is a layout view of the upper surface 
of the original stage, and Fig. 9B is a front view of 
the scanning exposure apparatus; 

Figs. lOA and lOB are views for explaining a 
25 measurement method in the scanning exposure apparatus 
according to the embodiment of the present invention, 
in which Fig. lOA is a layout view of the upper surface 
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Of the original stage, and Fig. lOB Is a front view of 
the scanning exposure apparatus; 

Figs. IIA, IIB, and IIC are views for explaining 
a measurement method in the scanning exposure apparatus 
5 according to ' the embodiment of the present invention, 
in which Fig. IIA is a layout view of the upper surface 
of the original stage. Fig. llB is a front view of the. 
scanning exposure apparatus, and Fig. IIC is a layout 
view of the upper surface of a substrate stage; 

10 Figs. 12A, 12B, and 12C are views for explaining 

a measurement method in the scanning exposure apparatus 
according to the embodiment of the present invention, 
in which Fig. 12A is a layout view of the upper surface 
of the original stage. Fig, 12B is a front view of the 

15 scanning exposure apparatus, and Fig. 12C is a layout 
view of the upper surface of the substrate stage; and 

Fig. 13 is a flow chart showing the flow of an 
overall semiconductor device manufacturing process . 

20 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[Description of Practical Embodiment] 

Fig. 1 shows the schematic arrangement of an 

exposure apparatus according to an embodiment of the 

present invention. For the descriptive convenience, 
25 the same members as those of the conventional apparatus 

shown in Figs . 3 and 4 are denoted by the same 

reference numerals . 
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As shown in Fig. 1, in the scanning exposure 
apparatus of this embodiment, a first position 
detection system 14a, second position detection system 
14b, and third position detection system 14c are 
5 provided as three or more position detection systems to 
a second position detection means 14, 

The position detection systems 14a, 14b, and 14c 
have Individual driving mechanisms for performing 
detection within arbitrary detection ranges. The first 

10 and second position detection systems 14a and 14b can 
move their detection ranges arbitrarily in a direction 
(X direction in Fig. 1) substantially perpendicular to 
the scanning direction of an original stage 2. The 
third position detection system 14c can move its 

15 detection range in a direction (Y direction in Fig. 1) 
substantially parallel to the scanning direction of the 
original stage 2. 

When performing detection using the position 
detection systems described above, one, two or more (a 

20 plurality of), or all of arbitrary position detection 

systems can be selected. When calculating the position 
from the detection result of the selected position 
detection system, one, or two or more (a plurality of) 
detection results can be arbitrarily selected. 

25 The detection ranges of the first and second 

position detection systems 14a and 14b are arranged to 
be substantially symmetrical with respect to the 
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optical axis of exposure light. The third position 
detection system 14c can observe the optical path of 
the exposure light. When exposing the substrate to the 
pattern of the original, the respective position 
5 detection systems 14a, 14b, and 14c are set still at 
retracted positions where they do not shield the 
exposure light, or at positions where they do not 
shield the exposure light. 

As shown In Fig. 2, the scanning exposure 

10 apparatus has a short sllt-llke or arcuate exposure 
lllximlnatlon region 22 (exposure silt) In the Y 
direction (the scanning direction of the original stage 
2). Since the third position detection system 14c of 
this embodiment can be driven to a detection position 

15 substantially parallel to the scanning direction of the 
original stage 2, It has a detection range 14ca even 
outside the exposure Illumination region (exposure 
silt) 22, as shown In Fig. 2. 

A plurality of position sensors are so provided 

20 to the respective position detection systems as not to 
Interfere with them, and are controlled by drive 
control means (not shown). 

The second position detection means 14 extracts 
from an exposure lllvunlnatlon optical system 7 three 

25 beams having substantially the same wavelength as that 
of the exposure light, and guides them to the position 
detection systems 14a, 14b, and 14c separately. The 
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three beams are branched by a method of branching the 
exposure light Into three beams in the exposure 
Illumination optical system 1 , a method of branching 
the exposure light into two beams in the exposure 
5 illumination optical system 7, further branching one of 
the two beams in the second position detection means 
14, and guiding the resultant three beams to the 
respective position detection systems, a method of 
guiding one beam from the exposure illumination optical 

10 system 7, branching the beam into three beams in the 
second position detection means 14, and guiding the 
three beams to the respective position detection 
systems, or the like. 

The light guiding method of the scanning exposure 

15 apparatus according to the present invention is not 
limited to the method described above. The light 
guiding method can have various arrangements not 
departing from the spirit of the present invention as 
far as it can guide the exposure light to the 

20 respective position detection systems. 

The illumination optical system which guides 
light from the exposure illumination optical system 7 
to the second position detection means 14 may guide the 
light through a flexible optical system such as a 

25 fiber, or through an optical system such as a lens or 
mirror. Particularly, in a scanning exposure apparatus 
that uses a short -wavelength laser such as KrF excimer 
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laser ( A = 248 nm) , ArF laser ( A = 193 nm) , or F2 
laser (A = 158 nm) as exposure light, the exposure 
light attenuates largely. Thus, it is effective to 
guide the light within a space substantially sealed 
5 with an inert gas. 

The respective position detection systems 14a, 
14b, and 14c separately have attenuation glass members 
(not shown) capable of selecting the attenuation rates. 
Thus, a difference in light quantity among the position 
10 detection systems can be corrected or adjusted. 

The number of position detection systems is not 
limited to three, but three or more position detection 
systems can be mounted. Of the three or more position 
detection systems, at least two or more, first and 
15 second position detection systems can move their 

detection ranges in a direction (the X direction in 
Fig. 1) substantially perpendicular to the scanning 
direction of the original stage 2 arbitrarily. Of the 
remaining position detection systems, at least one or 
20 more third position detection systems can move their 
detection ranges in a direction (the Y direction in 
Fig. 1) substantially parallel to the scanning 
direction of the original stage 2. Furthermore, at 
least one position detection system can observe the 
25 optical path of the exposure light. 

Each of the position detection systems 14a, 14b, 
and 14c is not a single position detection system for 
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the Y- or X-axls shown in Fig. 1, but observes at least 
one mark on an original 1, reference originals 4a and 
4b, and a reference substrate 10. Each of the position 
detection systems 14a, 14b, and 14c individually 
5 observes the position of the mark in the X- and 
Y-directions . 

In each position detection system, a method of 
detecting the X- and Y-axis directions with the same 
detection optical path, a method of detecting the 

10 X- and Y-axis directions separately with X- and Y-axis 
position detection system optical paths, respectively, 
or the like can be employed. 

The reference original 4a has a plurality of 
original reference marks 17al, 17bl, 17cl, and 17c2 

15 which can be detected by the respective position 

detection systems of the second position detection 
means 14, with a predetermined known size and intierval 
corresponding to the detection ranges of the respective 
position detection systems. 

20 The reference original 4a shown in Fig, 5 has the 

original reference mark 17al which can be observed by 
the first position detection system 14a, the original 
reference mark 17bl which can be observed by the second 
position detection system 14b, and the original 

25 reference marks 17cl and 17c2 which can be observed by 
the third position detection system 14c. The distances 
among the respective original reference marks relative 
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to each other are set to have known sizes. 

The original reference marks 17al, 17bl, and 17cl 
used for detection using the first, second, and third 
position detection systems 14a, 14b, and 14c are 
5 arranged in predetermined detection ranges 14aa and 
14ba, and the detection range 14ca of the reference 
original 4a such that their mark array is substantially 
perpendicular to the scanning direction of the original 
stage 2, 

10 The original reference marks 17cl and 17c2 used 

for detection using the third position detection system 
14c are arranged in the detection range 14ca of the 
third position detection system 14c of the reference 
original 4a such that their mark array extends in the 

15 scanning direction along the optical path of the 
exposure light of the original stage 2. 

The reference original 4b has the plurality of 
original reference marks 17a3, 17b3, and 17c3 which can 
be detected by the respective position detection 

20 systems of the second position detection means 14, with 
a predetermined known size and interval in respective 
detection ranges 14ab, 14bb, and 14cb. 

The reference original 4b shown in Fig. 5 has the 
original reference mark 17a3 which can be observed by 

25 the first position detection system 14a, the original 

reference mark 17b3 which can be observed by the second 
position detection system 14b, and the original 
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reference mark 17c3 which can be observed by the third 
position detection system 14c. The distances among the 
respective original reference marks relative to each 
other are set to have known sizes. 
5 The original reference marks 17al and 17a3 are 

arranged such that their mark array is substantially 
parallel to the scanning direction of the original 
stage 2. Similarly, the original reference marks 17bl 
and 17b3; and 17cl and 17c3 are arranged such that 

10 their mark arrays are substantially parallel to the 
scanning direction of the original stage 2. 

The original reference marks may be separately, 
divisionally formed for the individual position 
detection systems . When considering the forming 

15 accuracy, the original reference marks are preferably 
formed on one plane-parallel glass plate, as shown in 
Fig. 5. Each original reference mark may include one 
or a plurality of original reference marks. 

The reference substrate 10 serving as the 

20 reference portion has a plurality of substrate 

reference marks 18al, 18bl, 18cl, 18a3, 18b3, and 18c3 
which can be detected by the respective position 
detection systems of the second position detection 
means 14, with a predetermined known size and interval 

25 corresponding to the respective detection ranges. 

The reference substrate 10 shown in Fig. 6 has 
the substrate reference marks 18al and 18a3 which can 
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be obseirved by the first position detection system 14a, 
the substrate reference marks 18bl and 18b3 which can 
be observed by the second position detection system 
14b, and the substrate reference marks 18cl and 18c3 
5 which can be observed by the third position detection 
system 14c. The distances among the respective 
substrate reference marks relative to each other are 
set to have known sizes • 

The substrate reference marks 18al, 18bl, and 

10 18cl are arranged such that their mark array Is 

substantially parallel to the X-drlvlng direction of a 
substrate stage 9, and are arranged at the 
predetermined positions 14ac, 14bc, and 14cc which can 
be detected substantially simultaneously by the 

15 respective position detection systems. The substrate 
reference marks 18al and 18a3 are set such that their 
mark array Is substantially parallel to the Y-drlvlng 
direction of the substrate stage 9. Similarly, the 
substrate reference marks 18bl and 18b3, and 18cl and 

20 18c3 are set such that their mark arrays are 

substantially parallel to the Y-drlvlng direction of 
the substrate stage 9 . 

The reference substrate 10 has a substrate 
reference mark 19, which can be detected by an off -axis 

25 microscope 15, within a detection range 15a of the 
off-c«ls microscope 15. 

The respective substrate reference marks are 
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formed on the respective plates on the basis of their 
designed coordinates, and the relationship among their 
relative positions is known. 

In the scanning exposure apparatus of this 
5 embodiment, as shovm in Fig. 1, while the substrate 

stage 9 is being exposed, the reference substrate 10 is 
preferably located in a range, including the detection 
range of the off -axis microscope 15, between the 
optical axis of the projection optical system 5 and the 

10 detection range of the off -axis microscope 15, and the 
detection range of the third position detection system 
14c with respect to the reference substrate 10 is 
preferably located in a range, including the detection 
range of the off -axis microscope 15, between the 

15 optical cixis of the projection optical system 5 and the 
detection range of the off -axis microscope 15. In this 
case, a large effect can be obtained. 

The off-eucis microscope 15 in the scanning 
exposure apparatus according to this embodiment has a 

20 detection range at a position away from the optical 

axis of the projection optical system 5 in the Y-axis 
scanning direction . 
[First Detection Method] 

The scanning exposure apparatus according to this 

25 embodiment includes, as the first detection system of 
the second position detection means 14, a calibration 
detection method of detecting the origin position of 
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the original stage 2. A measurement example of this 
method will be described (see Fig, 1 and Figs. 7A and 
7B) • 

Figs, 7A and 7B show the detection ranges of the 
first, second, and third position detection systems 
14a, 14b, and 14c used when performing calibration 
detection described above. 

Detection ranges 14al, 14bl, and 14cl of the 
first, second, and third position detection systems 
14a, 14b, and 14c are set on a straight line 
substantially perpendicular to the scanning direction 
of the original stage 2. The detection range 14cl of 
the third position detection system 14c substantially 
coincides with the optical path of the exposure light. 

Assume that the measurement origin of a laser 
Interferometer 3 Is reset because, e.g., the apparatus 
power supply Is turned off. When the apparatus power 
supply Is turned on again, the third position detection 
system 14c Is driven to the detection range 14cl on the 
optical path of the exposure light . The original 
reference mark 17cl on the reference original fixed to 
the original stage 2 Is driven to the detection range 
14cl of the third position detection system 14c on the 
optical path of the exposure light by driving the 
original stage 2. In this case, the original stage 2 
Is driven with reference to a sensor provided to the 
guide of the original stage 2. The third position 
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detection system 14c detects the error amount between 
the tube surface reference (attaching position) of the 
third position detection system 14c and the reference 
mark. The origin offset of the original stage 2 is 
5 calculated from this detection result. 

The origin offset can be calculated not only from 
the detection result of the third position detection 
system 14c. Alternatively, the first, second, and 
third position detection systems 14a, 14b, and 14c may 

10 be used, as shown in Fig. 5, and the origin offset may 
be calculated from the respective detection results. 

The scanning exposure apparatus according to the 
present invention can drive an arbitrary position 
detection system individually, and uses the detection 

15 result of the arbitrary position detection system for 
calculating the origin offset. Furthermore, for 
example, the detection results of the respective 
position detection systems may not be handled equally, 
but the origin offset may be calculated by placing a 

20 special emphasis on the detection result of the third 
position detection system 14c which is not influenced 
by the aberration of the projection lens. 
[Second Detection Method] 

The scanning exposure apparatus according to this 

25 embodiment includes, as the second detection method of 
the second position detection means 14, a detection 
method of detecting the error amount between the 
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relative position of the optical path of the exposure 
light and that of the reference substrate in baseline 
measurement of the off -axis microscope. This 
measurement exeunple will be described. 
5 <Flrst Embodiment > 

Baseline measurement according to the first 
embodiment will be described hereinafter ( see Figs . 1 , 
5 , and 6 , and Figs . 7A and 7B ) • 

To perform this measurement, the third position 
10 detection system 14c is driven to the third position 
detection system detection range 14cl on the optical 
path of the exposure light. 

The original reference mark 17cl formed on the 
reference original 4a is moved to the detection range 
15 14cl on the optical path of the exposure light by 

driving the original stage 2. The substrate reference 
mark 18cl formed on the reference substrate 10 is moved 
to the detection range 14cl on the optical path of the 
exposure light by driving the substrate stage 9. 
20 The relative error amount between the original 

reference mark 17cl and substrate reference mark 18cl 
is detected by the third position detection system 14c 
(first step). When the first step is completed, the 
substrate reference mark 19 is moved to the detection 
25 range 15a of the off -axis microscope 15. The relative 
error amount between the substrate reference mark 19 
and a microscope reference mark 20 which is fixed to 
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the off -axis microscope 15 Is detected (second step). 
The baseline of the off -axis microscope 15 Is 
calculated from the detection results of the first and 
second steps, and baseline correction of the off -axis 
5 microscope is performed. 
< Second Embodiment > 

According to baseline measurement of the second 
embodiment (see Figs. 1, 5, and 6, and Figs. 7A and 
7B), when the original reference mark 17cl and 

10 substrate reference mark 18cl are to be detected by the 
third position detection system 14c and the baseline of 
the off-axis microscope 15 is to be measured, the 
relative error amount between the original reference 
mark 17al and substrate reference mark 18al is detected 

15 by the first position detection system 14a, and the 
relative error amount between the original reference 
mark 17bl and substrate reference mark 18bl is detected 
by the second position detection system 14b 
substantially simultaneously, or separately. 

20 The relative error amount between the original 

reference mark 17cl and substrate reference mark IScl 
can be calculated not only from the detection result of 
the third position detection system 14c. 
Alternatively, the relative error amount may be 

25 detected from the detection results of the respective 
position detection systems 14a, 14b, and 14c, and the 
baseline of the o±£-ax±s microscope 15 may be 
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calculated at high precision. 

The baseline correction of the off-c«ls 
microscope 15 is performed by utilizing the above 
calculation result. Furthermore, the baseline may be 
5 calculated not only by handling the detection results 
of the respective position detection systems 14a, 14b, 
and 14c equally. Alternatively, the baseline can be 
calculated by placing an emphasis on the result of the 
third position detection system 14c which receives the 

10 least influence of the aberration of, e.g., the 
projection optical system 5. 
<Third Embodiment > 

Baseline measurement according to the third 
embodiment will be described (see Figs. 1, 5, and 6, 

15 and Figs. 8 A and 8B). 

According to the baseline measurement of the 
third embodiment, in the third position detection 
system 14c, the wait position during exposure and the 
detection range substantially coincide. 

20 According to baseline measurement of the third 

embodiment, as the third position detection system 14c 
can perform detection at the retracted position for 
exposure, when detection is to be performed by using 
the third position detection system 14c, the third 

25 position detection system 14c need not be driven to the 
detection position. Therefore, the driving time and 
the influence of the driving accuracy of the third 
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position detection system 14c can be eliminated In 
baseline measurement, so that high-speed, high-accuracy 
baseline measurement cm be performed. The baseline 
correction of the off-axis microscope 15 Is performed 
5 by utilizing this measurement result. 

Assume that the wait position for exposure and 
the detection range of the third position detection 
system 14c do not substantially coincide but are close 
to each other for a reason such as layout limitation. 

10 Even in this case, since the driving time and the 

influence of the driving accuracy of the third position 
detection system 14c decreases, a short measurement 
time and high measurement accuracy can be expected. 
These effects are not limited to baseline 

15 measurement, but are obtained in various types of 

detection methods that use the third position detection 

system 14c. 

< Fourth Embodiment > 

Baseline measurement according to the fourth 

20 embodiment will be described (see Figs. 1, 5, and 6, 
and Figs. 8A and 8B) . 

According to this embodiment, while the original 
stage 2 or substrate stage 9, or both of them are not 
moved, the relative error amount between the original 

25 reference mark 17cl and substrate reference mark 18cl 

is detected by the third position detection system 14c, 
and the relative error amount between the substrate 
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reference mark 19 and the microscope reference mark 20 
of the off-cDcis microscope 15 is detected by the 
off -axis microscope 15. 

Therefore, baseline measurement that does not 
5 require driving of the original stage 2 or substrate 
stage 9, or both of them is possible, and baseline 
measurement in which the driving tdLme or the Influence 
of the driving accuracy is eliminated or reduced can be 
performed at high speed and at high accuracy. The 

10 baseline correction of the off-axis microscope 15 is 
performed from this measurement result. 

Assume that above detection without moving the 
substrate stage 9 cannot be performed for a reason such 
as layout limitation of the periphery of the projection 

15 optical system 5. In this case, the detection range of 
the third position detection system 14c may be set 
between the optical axis of the projection optical 
system 5 and the detection range of the off-axis 
microscope 15. Then, when performing baseline 

20 measurement, the substrate stage position when the 

third position detection system 14c is to be used and 
the substrate stage position when the off-axis 
microscope 15 is to be used can be set close to each 
other. Thus, the driving amount of the substrate stage 

25 9 can be decreased, so that a short measurement time 
and high measurement accuracy can be expected. 

Regarding the original stage 2, when performing 
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baseline measurement, the original stage position when 
the third position detection system 14c Is to be used 
and the original stage position during (at the end of) 
exposure can be set close to each other. Thus, the 
5 same effect as that described above can be expected. 
<Flfth Embodiment > 

Baseline measurement according to the fifth 
embodiment will be described (see Figs. 1, 2, 5, and 6, 
and Figs. llA to IIC) . 

10 As shown In Fig. IIA, the detection range 14cl of 

the third position detection system 14c substantially 
coincides with the detection possible range at the wait 
position for exposure. In the same manner as In the 
fourth embodiment . 

15 At the exposure end position, the baseline 

measurement of the off -axis microscope 15 can be 
performed without driving the original stage 2, 
substrate stage 9, or third position detection system 
14c. 

20 The arrangement of this embodiment will be 

described In detail. 

As shown In Fig. 2, the detection range of the 

third position detection system 14c Is set not only 

within the exposure Illumination region 22 but also 
25 outside It. Thus, even at the wait position for 

exposure, the third position detection system 14c can 

perform detection. 
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When the original stage 2 is scanned In scanning 
exposure, the original reference mark 17c2 of the 
reference original 4a is moved to the detection range 
. 14cl of the third position detection system 14c, as 
5 shown in Fig. llA, so that it is arranged within a 

range where it can be detected when scanning exposure 
is ended • 

As the substrate stage 9 is scanned in scanning 
exposure, the substrate reference mark 18c3 of the 
10 reference substrate 10 is arranged in a range where it 
can be detected by the third position detection system 
14c when scanning exposure is ended, as shown in 
Fig. lie. 

Furthermore, the off -axis microscope 15, the 
15 substrate reference mark 19 on the reference substrate 
10, and the substrate reference mark 18c3 are arranged 
such that the substrate reference mark 19 for the 
off -axis microscope 15 can be detected by the off -axis 
microscope 15 when scanning exposure is ended. 
20 With the above arrangement, at the scanning 

exposure end position, the relative error amount 
between the original reference mark 17c2 and substrate 
reference mark 18c3 is detected by the third position 
detection system 14c without driving the original stage 
25 2, substrate stage 9, or third position detection 
system 14c. The relative error amount between the 
substrate reference mark 19 and the microscope 
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reference mark 20 which is fixed to the off -axis 
microscope 15 Is detected. The baseline of the 
off -axis microscope 15 Is calculated from these 
detection results . 
5 According to this embodiment, baseline 

measurement can be performed at the exposure end 
position without driving the original stage 2, 
substrate stage 9, or third position detection system 
14c. Thus, the throughput of the entire apparatus can 

10 be Improved, 

Regarding the measurement accuracy, since It does 
not Include the Influence of driving, high-accuracy 
detection and calculation can be performed. 
< Sixth Embodiment > 

15 Baseline measurement according to the sixth 

embodiment will be described (see Figs. 1, 2, 5, and 6, 
and Figs. 12A to 12C) . 

As shown In Fig. 12A, the detection range 14cl of 
the third position detection system 14c substantially 

20 coincides with the detection possible range at the wait 
position for exposure. The positions of the reference 
original 4a and reference substrate 10 relative to each 
other can be detected by the third position detection 
system 14c at a predetermined position during exposure. 

25 Also, the reference substrate 10 can be detected by the 
off -axis microscope 15. 

The arrangement of this embodiment will be 
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described In detail. 

As shown in Fig . 2 , the detection range of the 
third position detection system 14c is set not only 
within the exposure Illumination region 22 but also 
5 outside it. Thus, the third position detection system 
14c can perform detection at the wait position for 
exposure . 

When the original stage 2 is scanned in scanning 
exposure, the original reference mark 17c2 of the 

10 reference original 4a is moved to the detection range 
14cl of the third position detection system 14c, as 
shown in Fig. 12A, so that it is arranged within a 
range where it can be detected in a predetermined range 
during scanning exposure. 

15 As the substrate stage 9 is scanned in scanning 

exposure, the substrate reference mark 18c3 of the 
reference substrate 10 is arranged in a range where it 
can be detected by the third position detection system 
14c in a predetermined range during scanning exposure, 

20 as shown in Fig. 12C. 

Furthermore, at this substrate stage position, 
the substrate reference mark 19 for the off -axis 
microscope 15 can be detected by the off -axis 
microscope 15. 

25 With the above arrangement, in a predetermined 

range during scanning exposure, the relative error 
amount between the original reference mark 17c2 and 
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substrate reference mark 18c3 is detected by the third 
position detection system 14c, and the relative error 
amount between the substrate reference mark 19 and the 
microscope reference mark 20 which is fixed to the 
5 off-axis microscope 15 is detected. The baseline of 
the off -c«is microscope 15 is calculated from these 
detection results. According to this embodiment, the 
calculation result of the baseline during exposure can 
be sent to an arithmetic processing unit (not shown), 

10 so that a correction process or correction driving of 
correcting fluctuation of the baseline during exposure 
can be performed. 

Conventionally, baseline measurement is performed 
after exposure is ended. According to this embodiment, 

15 baseline measurement can be performed or started before 
exposure is ended. Thus, the throughput of the entire 
apparatus can be improved. 

High -accuracy baseline measurement of the 
off -axis microscope 16 which is not influenced by the 

20 movement of the detection system or stage can be 
performed. 

As shown in Figs. 9A and 9B, in baseline 
measurement or the like of the scanning exposure 
apparatus of this embodiment, not the reference 
25 original 4a, but the reference original 4b or original 
1 can be used. 
[Third Detection Method] 



- 35 - 



CFM03344US / P203-0487US 



The scanning exposure apparatus according to this 
embodiment Includes, as the third detection method of 
the second position detection means, a method of 
measuring a difference In travel between the original 
5 stage 2 and substrate stage 9 (see Figs. 1, 5, and 6, 
and Figs. 7 A and 7B) . 

The original reference marks 17a3, 17b3, and 17c3 
are moved to the detection ranges of the first, second, 
and third position detection systems 14a, 14b, and 14c 

10 by driving the original stage 2. Substantially 

simultaneously, the substrate reference marks 18al, 
18bl, and 18cl are moved by driving the substrate stage 
9. The relative error amounts between the original 
reference marks 17a3, 17b3, and 17c3 and the substrate 

15 reference marks 18al, 18bl, and 18cl are measured by 
the respective position detection systems, and the 
respective reference marks are aligned (third step). 

The original reference marks 17al, 17bl, and 17cl 
are moved to the detection ranges of the first, second, 

20 and third position detection systems 14a, 14b, and 14c 
by driving the original stage 2. The relative error 
amounts between the original reference marks 17al, 
17bl, and 17cl and the substrate reference marks 18al, 
18bl, and 18cl are measured by the respective position 

25 detection systems (fourth step). 

The substrate reference marks 18a3, 18b3, and 
18c3 are moved to the detection ranges of the first. 
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second, and third position detection systems 14a, 14b, 
and 14c by driving the substrate stage 9. The relative 
error amounts between the original reference marks 
17al, 17bl, and 17cl and the substrate reference marks 
18a3, 18b3, and 18c3 are measured by the respective 
position detection systems (fifth step). 

The original reference marks 17a3, 17b3, and 17c3 
are moved to the detection ranges of the first, second, 
and third position detection systems 14a, 14b, and 14c 
by driving the original stage 2. The relative error 
amounts between the original reference marks 17a3, 
17b3, and 17c3 and the substrate reference marks 18a3, 
18b3, and 18c3 are measured by the respective position 
detection systems (sixth step). 

A difference in travel between the original stage 
2 and substrate stage 9 is calculated from the results 
of the third to sixth steps. The difference in travel 
between the original stage 2 and substrate stage 9 is 
corrected with the calculation result. 
[Fourth Detection Method] 

The scanning exposure apparatus according to this 
embodiment includes, as the fourth detection method of 
the second position detection means, a method of 
measuring the tilt (e.g., the rotational position {9) 
about the optical axis of the projection optical 
system) of the original 1 with respect to the original 
stage 2 (see Figs. 1, 5, and 6, and Figs. lOA and lOB) . 
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VHien performing this measurement, the relative 
positions of the original 1 and the reference mark 
which Is fixed to the original stage 2 (not shown) are 
calculated by a microscope (not shown) . 
5 A plurality of mark groups la, lb, and Ic that 

can be detected by the respective position detection 
systems of the second position detection means 14 are 
formed on the original 1, which Is to be used for this 
measurement, with a predetermined known size and 
10 Interval corresponding to the respective detection 
ranges . 

The mark groups la, lb, and Ic which can be 
obseinred by the first, second, and third position 
detection systems 14a, 14b, and 14c, respectively, are 

15 formed on the original 1 shown In Fig. lOA. The mark 
arrays of the respective mark groups are substantially 
parallel to each other, and their relative distances 
have known sizes. 

The first measurement marks of the mark groups 

20 la, lb, and Ic are moved to the respective detection 
ranges of the first, second, and third position 
detection systems 14a, 14b, and 14c by driving the 
original stage 2. Substantially simultaneously, the 
substrate reference marks 18al, 18bl, and 18cl are 

25 moved by driving the substrate stage 9. The relative 
error amounts between the first measurement marks and 
the substrate reference marks ISal, IBbl, and IScl are 
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measured by the respective position detection systems. 

The original stage 2 is scanned to observe the 
plurality of mark positions of the respective mark 
groups, so that the relative error amounts between the 
5 plurality of mark positions and the substrate reference 
marks 18al, 18bl, and 18cl are measured. The tilt of 
the original 1 with respect to the original stage 2 is 
calculated from the detection results of the relative 
error amounts of the respective marks, the calculation 

10 results of the relative positions of the original 1 and 
the reference marks fixed to the original stage (not 
shown), and the calculation results of the travels of 
the original stage 2 and substrate stage 9 detected by 
the third detection method. 

15 [Fifth Detection Method] 

The scanning exposure apparatus according to this 
embodiment includes, as the fifth detection method of 
the second position detection means 14, a method of 
detecting the thermal deformation of a reticle during 

20 exposure (see Figs. 1, 5, and 6, and Figs. 9A and 9B) . 

With the scanning exposure apparatus according to 
this embodiment, the third position detection system 
14c can observe the reference substrate 10 even at the 
wait position during exposure. One or a plurality of 

25 marks to be used for this measurement are formed on the 
original 1. Similarly, one or a plurality of marks to 
be used for this measurement are formed also on the 
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reference substrate 10. During exposure of any one 
shot of the shot arrays when the exposure shot array 
comes the closest to the reference substrate 10, or 
during movement of the substrate stage 9 among shots, 
one or the plurality of marks on the original and the 
marks on the reference substrate can be detected by 
overlaying . 

With this detection, the thermal deformation 
amount of the reticle during exposure Is calculated 
from a change In distances among the plurality of 
marks. In mark positions on the original 1 with 
reference to the marks on the reference substrate 10, 
or In shapes of the marks . A process of compensating 
for the thermal deformation of the reticle is performed 
on the basis of the calculation result. 
[Effect of the Embodiment] 

According to this embodiment, the third position 
detection system 14c is newly provided to the second 
position detection means 14, Thus, compared to the 
conventional case wherein detection is performed with 
the two position detection systems 14a and 14b, 
high- accuracy calculation of the origin offset of the 
substrate stage 9, and high-accuracy position 
measurement in , e.g., baseline measurement concerning 
the off -axis microscope 15 or an off -axis microscope 
16, measurement of the relative travel error between 
the original stage 2 and substrate stage 9, and tilt 
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measurement of the original 1 with respect to the 
original stage 2, can be performed. 

The third position detection system 14c can 
perform detection on the optical axis of the projection 
5 optical system with light having substantially the same 
wavelength as that of the exposure light through the 
projection optical system. Thus, high-accuracy 
position detection can be performed. 

In baseline measurement or the like, since the 

10 third position detection system 14c can perfoann 

measurement at the wait position for exposure without 
moving the substrate stage, it can perform high-speed 
position detection. Simultaneously, since a driving 
error can be eliminated or reduced, high-accuracy 

15 position detection can be performed. 

The detection position of the third position 
detection system 14c is located not only within the 
exposure region but also outside it. Thus, in baseline 
measurement or the like, the original stage 2 need not 

20 be driven, or the driving amount of the original stage 
2 can be reduced, so that the throughput of the 
apparatus can be improved. Simultaneously, since the 
driving error can be eliminated or reduced, 
high-accuracy position detection can be performed. 

25 The detection position of the third position 

detection system 14c is located not only within the 
exposure region but also outside it. Thus, in baseline 
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measurement or the like, the third position detection 
system 14c need not be driven, or the driving amount of 
the third position detection system 14c can be reduced, 
so that the throughput of the entire apparatus can be 
5 Improved. Simultaneously, since the driving error can 
be eliminated or reduced, high-accuracy position 
detection can be performed. 

The detection range of the third position 
detection system 14c is located between the optical 

10 path of the exposure light and the detection range of 
the off -axis microscope 15 (including the two ends). 
Thus, in baseline measurement, the driving amount for 
driving the original stage 2 or substrate stage 9, or 
both of them can be reduced or eliminated, and 

15 high-speed, high- accuracy position detection can be 
performed. Thus, the throughput of the apparatus can 
be improved, and high-accuracy overlaying exposure can 
be performed. 

Baseline measurement concerning the off-eucis 

20 microscope 15 or 16 can be performed without moving the 
original stage 2 or substrate stage 9, or both of them, 
and the detection range of the third position detection 
system 14c from the exposure end positions. Therefore, 
high-speed, high-accuracy position detection can be 

25 performed, so that the throughput of the apparatus can 
be improved, and high- accuracy overlaying exposure can 
be performed. 
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Base measurement or the like can be performed 
during exposure by using the third position detection 
system 14c. Thus, the throughput of the apparatus can 
be Improved. 

5 The deformation amount of the reticle caused by 

exposure heat or the like can be detected by using the 
third position detection system 14c. Thus, 
high-accuracy overlaying exposure can be performed. 
[Device Manufacturing Method] 

10 A process of manufacturing a semiconductor device 

as an example of a device such as a mlcrodevlce by 
utilizing this exposure apparatus will be described. 
Fig. 13 shows the flow of the overall semiconductor 
device manufacturing process. In step 1 (circuit 

15 design), circuit design of the semiconductor device Is 
performed. In step 2 (mask fabrication), a mask Is 
fabricated on the basis of the designed circuit 
pattern. 

In step 3 (wafer fabrication), a wafer Is 
20 manufactured using a material such as silicon. In step 
S4 (wafer process) called a preprocess, an actual 
circuit Is formed on the wafer by lithography with the 
above exposure apparatus using the prepared mask and 
wafer. In step S5 (assembly) called a post-process, a 
25 semiconductor chip Is formed from the wafer fabricated 
In step S5. This step Includes processes such as 
assembly (dicing and bonding) and packaging (chip 
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encapsulation). In step S6 (Inspection), Inspections 
Including operation check test and durability test of 
the semiconductor device manufactured In step 5 are 
performed. A semiconductor device Is completed with 
5 these processes, and shipped in step S7. 

The wafer process of step S4 includes the 
following steps: an oxidation step of oxidizing the 
surface of the wafer, a CVD step of forming an 
Insulating film on the wafer surface, an electrode 

10 formation step of forming an electrode on the wafer by 
deposition, an ion Implantation step of implanting ions 
into the wafer, a resist processing step of applying a 
photosensitive agent to the wafer, ah exposure step of 
transferring the circuit pattern onto the wafer after 

15 the resist processing step by the exposure apparatus, a 
developing step of developing the wafer exposed in the 
exposure step, an etching step of etching portions 
other than the resist image developed in the developing 
step, and a resist peeling step of removing any 

20 unnecessary resist remaining after etching. By 

repeating these steps, a multllayered structure of 
circuit patterns is formed on the wafer. 
[Other Embodiment] 

The above embodiments are realized when the 

25 program of software that realizes a function such as 
measurement or compensation function of the above 
embodiments is supplied to the system or the apparatus 
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directly, or by remote control, and the computer of the 
system or apparatus reads and performs the supplied 
program code. In this case, the embodiment need not be 
a program as far as It retains the function of the 
program. 

Therefore, to realize the function and process of 
the present Invention with the computer, the program 
code Itself which Is to be Installed In the computer 
can constitute the embodiment of the present Invention. 

In this case, the program can take any shape, 
e.g., an object code, a program which is to be 
performed by an Interpreter, or script data to be 
supplied to the OS, as far as it retains the function 
of the program. 

A recording medium used for supplying the program 
can be, e.g., a flexible disk, a hard disk, an optical 
disk, a magneto -optical disk, an MO, a CD-ROM, a CD-R, 
a CD-RW, a magnetic tape, a nonvolatile memory card, a 
ROM, a DVD (DVD-ROM, DVD-R), or the like. 

A method of supplying the program Includes 
allowing the user to connect to a homepage on the 
Internet using the browser of the client computer, and 
to download a computer program Itself, or a compressed 
file containing an automatic installation function from 
the homepage to a recording medium such as a hard disk. 
Also, the program code constituting the program of the 
present invention ccui be divided into a plurality of 
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files, and the respective files can be downloaded from 
different homepages . In other words , a WWW server for 
allowing, a plurality of users to download a program 
file that realizes the function and process of the 
5 present Invention with a computer can also constitute 
the embodiment of the present invention. 

The program can be encrypted and stored in a 
storage medium such as a CD-ROM. The storage medium 
can be distributed to the user. A user who satisfies 

10 predetermined conditions can be allowed to download key 
information for decryption from a homepage through the 
Internet. The user can decrypt the program by using 
the key information, and can install the decrypted 
program in the computer, 

15 The OS or the like running on the computer may 

perform part or all of the actual process in response 
to the commands of the program. For example, when the 
computer performs the readout program, the function of 
the embodiment described above is realized. The 

20 function of the embodiment described above may be 
realized by this process. 

Furthermore, the program read out from the 
recording medium may be written in a memory provided to 
a function expansion board inserted in the computer or 

25 a function expansion unit connected to the computer. 

After that, a CPU or the like provided to the function 
expansion board or function extension unit may perform 
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part or all of the actual process. The function of the 
embodiment described above may be realized by this 
process . 

The present Invention is not limited to the above 
5 embodiments and various changes and modifications can 
be made within the spirit and scope of the present 
invention. Therefore, to apprise the public of the 
scope of the present invention the following claims cure 
made. 



- 47 - 



